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ABSTRACT : PROBLEM TO BE SOLVED: To provide a four-wheel drive vehicle and its controller, 
which can realize proper drive force distribution of the vehicle and keep travel stability, 
even if the operation of one of a 1st motor driving front wheels and a 2nd motor driving 
rear wheels is limited. 

SOLUTION: The drive force balance of a four-wheel drive vehicle can be considered and 
the travel stability of the vehicle can be kept, because the mutual relation between the 
thermal rating of an MG 16 (1st motor), and the thermal rating of an RMG 70 (2nd motor) 
is at a specific state, for instance the thermal rating of the MG 16 is higher than the 
thermal rating of the RMG 70. When the operation of the RMG 70 is limited (a driven 
operation is limited or a regeneration operation is limited) by a 2nd motor operation limiting 
means 136, the operation (drive operation or regeneration operation) of the MG 16 is 
amplified by a 1st motor operation amplification means 138. When the operation of the 
MG 16 is limited by a 1st motor operation limiting means 134, the operation of the RMG 70 
is reduced, in order to make the sharing ratio between the front wheels and rear wheels to 
be a target sharing ratio by a motor output reducing means 140. 
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4h;^*JKHU ^OtulilHl^b^^flWle 6, 6 

[0 0 3 7 ] ft 2 ll&«fmM®#© 1 3 2 14, 4 ft® 

ah^SIWU ^-cD^«liKilH^*^«8 0, 8 
2j^€»Hi*«tiS«fedt«:RMG7 0*ftMWSo tfc, 

^f^-^^H 2 4©^l J f > tStT^T^r©*ji^t 

oft«na^h;i/^^ft<i8 o, 8 2*^a*sns«fc5 

KRMG7 0««WWr*o &*5, ±iB3Ms#B*b^^ 
T ar, fc * tf H l 0 icy*? ^461211^ nfeH** 
p, H^<D$ji V <fc 1>*X d -y h ;l/Mffi[ 9 {cg-^ v^Ti^S 
SftSo ±ISSuH^fS^Sit (l-K„ ) fe«fclf 

«g) *ftwicb/fcttfl9atta*i«»fflit (ttrt£G£>M 
is) fca^rsns^nso 

[0 0 3 8] ±|BMG 1 6fe«fctfRMG7 0tt. ^©3 

« *><DX*& K> s Tc t*.im 8 KTF&titfl h WmfaX* 
fH6S-&6tlS«2®3^**o MG 1 6OSJST.0 Sfctt 
RMG7 0©SST,« #T. B8 0 

t = t> tc^-sti^ft7^h;^li©rtil©^^^ 

tfJ:V^ Tc £T?fc**&tt, 08©T = Te(C7iN$ 

fejffteft^©^**. sfcx iuiB^m^Bi 1 2 a, 

«V^tt5A«Atf!WHi**i*t»OT?*f^ fefc*tfH9 
K^-TJ:5a, #ffi»fi!Wo», iifAUPllW,, fc© 



(7) ftffl 2 0 0 1 - 1 1 2 1 1 4 

H 12 

[0 0 3 9] COtztb. %im®ftW}&m^mi 3 4 *©0lEjliii!l!NK , R M G 7 OOIsISkj^SNsk , *5<ktf 

h\ tc t mm 8 <dm& ft zmg i 6©sst. c t*&$. mm%mwt2 ooxtim^mmmN^ tmmtn, tct 

*» e^lSH l l 2 ©SST. -e»sS S^WIWPBfiW ;bWit 0 KS^TiHEgg* h;b? T<„ AWtiJS 

« fcJ:tf*AIMIBffiW» (CS-^^T, MG 1 6©fgft> n> ^OS^g^h^T*, . ttNMnbh'l'*, ft 

flWWi®£fl*£|&||i8-rs 0 IS2«I!j&{t B?E*h;l/^*HlcS^Tie»xyj;>HJ*p» 

«jMR¥ai3 6H\ fci:*tfH8 0H^5RMG 7 ffi£*i3 0 CCT% ±!BKte#g#h;l/*T*v -^jzO 

i/^r, rmg 7 oonbfm«v^B£fi««i!iR a r [0042] m^x, s a 2-e&, x>^> 1 4 tcrn^ 

*» h;l/^<0»^i«WWr*fc46tex B 1 2 coxy 

2 VIMi^ftiHie^ 1 36fC<fcoTRMG70 ©fggj S A 2 1 ±IBftgxy^»ffl* P» fe«ttfx>^ 

ftf|&«v>tti5i4fnBi*iWi8?nfc»&tt. *p>^{*toB ^ERBSfiNi ks-^t, xy-^u^stii 

tt^tctbic, zommfcmm-tzftmmG 1 6©fg E ) ^msns,, #^t\ sa2 2t?«, ^©x^ 

««ffi«¥gi HOB, tusB^ i wmmmum^WL 1 «tei»a-r*±iB«Ti- 4s«t itf phi roj ©»# 

3 4{cj:^tmg 1 6<om)<mmwt®±m}mm 20 *n*6n (o^tb» ^t^, ) „ mm^om^y 
zntzm-enz, *w©m«ii© wi>*#fi**it#-r* vymtiYfrtft^mi t-$tiz 0 x.y*jy\ 4«, 

Jt*^ft£»6*fcl*E#Jti**fc«>fc:* ^©ftM &S«fc-5tei&lflP;3rftSo 

CffiSI-S^tRMG 7 0©Bftffl*^tt|Hl4fll* [004 3]i<SA3m fc fc*.fcfHl 3fC7fsfl> 

[0 0 4 l ] 0 1 Hi, MIB/W^y y KWRiltBl 0 RMG 7 0©tti# F/l/^fiSfcjgttTm, tfJWBS 

4 ©»{tft©gg|5^Itt^-r^7D-^^- ht'feo tl5„ -rftfe-S. 0 1 3©S A 3 1 T*\Z, ftttftJISfgW 
t> X>v?^l 4&<fctfMG 1 6*ffl^fe]SaS3tfft- on .JcaStJV»TRMG7 0OttJ*h;l/^O±IBfiT 

3o 01 lfc*V»TV SAlOUfiim 09©II8$ 30 P. c tl. C tltf R M G 7 0 ©g*ffift P 

*»6WIStlll 1 2©*BR©iafiTi teS^V»TSA*J ^ fcStlSo #<^T\ C©P»^ i: RMG 7 

KffiWn , $ msiiPiffiWopi *waj?n, H8©Mff^ o©®^^™ freaaufcji&rsTK 

SMG 1 6(OiatT. t teS^T^fMRSfOM G 1 6 6ft % lWRMG 7 0©fl*tftfjh;l/*T««p 

©«*ffSh;l>*T». fc«fctfg/M^/b*T *tl*» »S3te*^T. EF« ttMG 1 6©«J*, E 

«... tfBffiSftx B8©Mfcfr6RMG7 0©iBfiT Fm 2 0 ©3&S& E F « &RMG70 

« tcS^TiSJtftUHfflfORMG 7 OWftfcffgh/l/ ©&*T?&«. ft£4lcfcivt\ P™«. (N« , 

43£tfflMxf¥8Wl/*T«.i. tfUffiStu Trc ) tiRMG 7 0©/^7-»^T*fe5o 

H*t4V^|aie-b>-9-*»60^fcStJVT, MG16* [0 044] 
GBBC2) 

P«c + Pac =Wooi 

(BSC 3) 

((P«XE F<c +Ne XTEba* ) X E Fcvt ] : (P«e XE Fne ) 

= (1 -K„ ) : Ktr 
(RSC4) 

Nbc XTac +Pmicio!! (Nhc , Tac ) = Pmfaup 

[0045] SA32 T?M\ SA*JIBffiW.i JCS^^T ^ T\ C © P 

rmg 7 o©ta^h;i/^©-FPg#T B c 1B p *j¥tB*n Ra7*»ja"r*T» A^46e»n, cn*^RMG7o 

cn^RMG 7 0©S/|Nffi*P«i.., fc?h«. #<^« [0 0 4 6] 
(BSC 5) 
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P«c + Pm =Wi» 

(RS6) 

C (Pmc XE Fkg +Ne XTto. 

= (1-Ku ) : Ktr 
(RS7) 

Nehc XTbg +P»»c 1o ss (Nac 
[00 4 7] £cV>T> MiESg 2 1 3 

2fc**jS-fSSA3 3T*fci:. RMG7 OOtftfjWl'** 
*«T«» RS8fr5>gffif£c CCOiHtlV^ 

*a#ttTBB» RMG7 0*»6HtfJ**l*S* 

h -e* t) , KWJWfc tt £ OtttftH* S ti* «fc 5 te R 

mg7 oflWBftsn*^, nmm. &sb©±tr#- 

So RS8fc*JV"-T % GRRtilllBftSlIl 2 (MMS 
g7 2) <D$mi£T*$>% 0 
[00 4 8] 

(RS8) T^Cbase = Tdr» X K tr / G R R 

[004 9] fit, Miasg2ttft^»»¥Si 3 

6 fcfcttS-rS S A 3 4 Tftt, ±IHU1^ Wl/*3S*«T 

^ Kjftr, mmmmi 1 2tc**-rswK*«fc 

1 KUGiaxp E«G»inp 

t £ a ±te#- HfflatfRS 9 * «k 1 o 

fcfto r *ff« tis ±THW- FMfflfcOfltf R M G 7 
[00 50] 

(RS9) Tpjffiilnp ^ T (Kte« ^TnJKKup 

(RSlO) TaClln ^ TlUKbase S T MKia. 

[0 0 5 1] HI lKRoT, SA4fli, ftfc*«H 

ztizctic&Vs mg 1 6©tB*h;i/^fia?aef8T 

Hctip #J¥HJSft*o •J-ftfc'S* H 1 4 <DS A 4 1 T? 
B\ fttfJfMRHIWw Kio'v^MG l 6®tti*h;l/^ 
0±ffiffiT«- «WH12ti*o ffcfc^ RSl lfr 
P)±IERMG 7 OOffi* h;^4a0E«TBB, 
VTRMG 7 OOttJ^/Pw c aVHiStU -?-<7)RMG 7 

OtDtftfjPrac frSMG 1 60**BJAP« (=Won 

-Psk ) RSl 2**6*OMG 1 6<0« 

*tfc>jP«c (=Woai-P™c ) K1^TMG16© 

5„ ffc, RMG7 0©ffl*P« *»6MG16©*'> 

ffl^p«c (=w„ -p« ) ^mafEtu rsi 2*^6 

?£0MG i eoa^WAPn (=Wi« -P» ) KS"^ 
WMG 1 6©*/htti^ h;V^T«c *fc£«>5tu tfttf 
T« .p ££ft3 0 RSI 2lcl3VvC, P 
»c,o« (Nk , T B ) (iMG 1 6 0£$c?£So 
[0 0 5 2] (SSI 1) P« =Nrkc XT«, + 
Pmciosj (Nunc , Thk ) 

(RSl 2) Nkc XTk+Pki™ (N«c , T« ) = 
P»c 



(8) #P«12 0 0 1 - 1 1 2 1 1 4 
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XEFcvi ] : (Prhc x E Fat ) 



, T WC ) — P WCilnp 

[0053] mim i mmmmmm^ 1 3 

OteJtJS^^S A 4 2T?tt. MG 1 6©tfi*f hJl/^S* 
fflT.^, RSl 3fr5»E*fi*h/l'*T*. 43 
10 ,fctfRMG7 0©ffi*h/l'*<R88MT«ti, . XVS? 

*h;P^a*fiT«a» tfMG 1 6*»6tB**ti*J:5 
fcJt^TSo RSI 3fc*VCx GRFtt^lKlbgB 

GISMBBi 8feJ;aM^§$2 0) ©wsytr? 
£3„ RS 1 3 T-tt. jUE*B$ Tdr, 6 R M 
G7 0©tftfjWl/*<Eift£ttTw, KHSSJtGRR* 
SSbSIVfcfiteS-^TMG 1 6<Z>tftfjWl>*S*ttT 
«*» tfJfttJ^tttVSOT?, fcfcfcliS A3 4fcfcV* 
TRMG7 0Offi*h;l/*3WWH«nftk*tt, 
20 fcttMG 1 6®ffi*h;^a*«T«- * t JIWin*'&6 

CO) S A 4 2 tt, HI5» 1 1 3 8 K 

[00 5 4] (RS13)T«- = (Tdrv -T 

mar XGRR) /GR F — T Ebase 

[0055] ^v^r, mie^ i mmmmmm^m 1 3 
4 tcftfSf 3 s a 4 3 -fftt, _ttam^ h;^^s*fiiT 

mm ICttLT, WWMiWl 1 2{cS*1-^Sl«itf 
30 MG 1 6©iaSte**-r*WK*fT^fc^ ±IET 

HGoaxp ^Kt^TuCllip ^ MIB T «C u> ± t5 T >On lC 

±*±TKXf-K«BI« , RSl 4 43it>*RSl 5tef£o 

h;l/^iK^fiT«cup tbTSt^StiSo 
[00 5 6] 

(RS14) T«(iinp ^TllCtase ^ T HCa>p 

(RSI 5) T«ci„ <TW ^T«^ 

[0 0 5 7] 01 1 S A 5T«> M$l (M 

40 OfiW^T™, tfRSl 7^63sai«ns. 

[00 5 8] (RSl6)Tfu P = (T«c +T Etese ) 

X (Nil /Near ) XEFcvr XGRF 

(RSI 7) Tr ttp =Tb KU p XGRR 

[0 0 5 9] S A 6^^:^3^/^T, ±f2&H<EMEhA' 

^ 1 Tr« P 1 1>\ mmofc h t tm t msm v a> 

^Tr Up £<D-&tft$L I Tft,p +Tr Up |KfiH»h;V^ 

iHjtKir %»»tft«en c i?a&** % s*»N -r^^^> ait 
H 1 Tf» P +Trf P 1 tcft-r « »©fs h ;w i t r ttP 
1 oiu-& ( 1 Trt. P 1 / 1 Tfup +Tr. P 1 ) mmv 

50 JWWRlkK* WTTffcSfrS^^WW^n*. £©S 



(9) 
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A6<O#|0rtf#£2*lS*§£«, S A 7 fefc^T, ±IB 
'&m<»&Y)WYm* f ^RMG7 0<Dtt}£f b)V^T 

[00 6 0] LfrLs ±ISS A 6©¥WT#5S£ft3*§ 
S A 8 fcfcl^T. RMG 7 OCDfcB*/ h;l/^#?f§t 
l^tlfti, ±§BS A 7tfHtT£ft3o COS A 8^ 

it, rctzimi s^tv^^-tmtiyjwmm 

;l/-^>^ff^n-5o il5©SA81 Tit, i&k 1 
8frSf!!i§<Kh;l^Tf,.p ^tu^h^^E^it (1-K 

» ) fe«tmtffih;^E^itK,r ©fj-a- (K,r / (1 " 10 

PJfgl&SH 1 2 ©SSjgJt G R R t KSoVT RMG 7 0 
MI5S A 4 3 fC«k DMR 1 6<Dtftfj hfrtmM 

Trfp tOStiU I Tfup + Trup I fCftf <5^$|£>1K 

h/l^ I Tmp I <DM a (I T rup |/|Tf ttp + T 

rup I ) tf'&M h Wftmt K ,r £±3* O fc^fC 

±§Eifa£i 8fc<fcoT, Hu3§{£h/l^T,..p fe<J:t; 20 
&$H5h;l^Tr»p ©#BBi£ (Tn.p /T, U p ) tf^46 
^P-nfcS^iBitTSStuilh^^iH^ib (l-K 
u ) £<fctf&iih;t^BE#tfcK.r co#IEit (K, r / (1 

-K, r ) ) t*z>t:?ic, ttt>%ni%(Dffi'ime>mw] 

(l-K.r)) £&3<fc?K&i|§<KWW'Tr,.p tf±f2 

?\ ±m s a 8 tttuissg 2 mmmimi&m^m not 

[00 6 1] (|ScSl8)Tr«p =Tfu P x (L/ 30 
(1-K« ) ] 

($5£l 9) Tbbup =Tmp XGRR 

[0 0 6 2] ±$£><}:?f;:, #§|g£0ljf;:<fctn£, MG 1 

6 (^ia«j® i: rmg 70 (%2mmm tomfe 

[0 0 6 3] 3:fc, *^SSfWCJ:n«\ MG 1 6 (3? 1 
IStfl) O^^RMG7 0 (Jf!2mg)$|) 
<fc5fe^<?tlfcfc<73T*fe5<li:^e.. ^#8 0, 8 2 40 
^|g»)-r«RMG 7 0cD^^huH6 6, 6 8*mW] 
1T3MG 1 6©^^J;Dt{S<. m$t»DRMG7 0 
<V{iit>tfftlC%\mi<ftZ>t)\ f£$t8 0, 8 2T*&Z>tdt> 

[0 0 6 4] £tc, **«S0!|teJ:tltf, H 2 
SiJPS^ia 1 3 6 (S A 3 4) K<£5RMG 7 0 <D{m$J 

rb$ (mmimummmHt^immmm) 

r, m 1 wmmimm^m 1 3 8 ( s a 4 2) d 

mg 1 6 (Dim mmimm^t^im) 



#Fjfl 2 0 0 1 - 1 1 2 1 1 4 
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®Mi3&wm<£ffl®tii3mmtiZo rctxa, rm 
g 7 oomt>ifrm%fci5^ritwmmm$.t>itT*„ 

6 0ffi;Wif;*:£#£ft, RMG 7 OOlHl^JPI^fCfe 
^Tltm¥z<D-£\s}£fflm h)l<?%mtic&%:^& o (CM 
G 1 6<0\°\§LtfM±l£-&t>tlZ£tlc£9. *Po©££ 

[0 0 6 5] zk, xmrnmicztnz, m 1 fiftmtft 

3 4 (S A 4 3) fC<fc3MG 1 6©{1«J 
Kfcfcfc^T, %2WmWmilffi8frWL \ 4 0 (S A 
8) (cj;0H>imil^EJ±^g^Elti:-r-5/ci6(c-r 
&fr-5gM#8 0, 8 2<Dh;l/^#B3Jt£Ktr ttZfcib 

&t>m&zti2>o rctxa, mg 1 60)&t)%mmzi5 
K,j«Ma?c srcitztizv&wMmW} 

(FF) t^5i-5(CRMG 7 ooffi^AHg^^-e-e 

$/c. mg 1 6<D\°i3Lwmia5^T$>fflmicRM 

G 7 0O@£;WgM£-e6tt3C£fi:«fcD. 
[0 0 6 6] J-X±. *^©-^SgP^0ffi(ca^V^T 

[0067] rztTLiz, m&<Dmmm<DAmm®}mmT° 
a, £$x&£xfmm<DM^tfimi<&titi5 c tic* 
vimz&zn2>fim®MT*$>5^>i?y 1 4 mm 

^1^-^ MGi:^^) 16^ ^;l/tf-^y 

<fcD±Sgifri!?&3HU$&6 6. 6 8tfigifr£ttTtWc 
MH 6 6 , 6 8 tfmWjZ tl5 4 migfJ^T^ ottJ; 

[0068] ^fc, m^mmmommvit, wm6 

8 2 1 2 (C £ DIKi)?*!* 4 ^IgiftSM-e 

$o/c^ miC, BUH6 6. 6 8^giJ|g®J^gl 2{C<k 
DISKl^ns &H8 0. 8 2^±ig^fil OtCkDIg 

16 £ ft 3 4 SUgifr^rarefc o t <k w 

[0069] u_t, ^mcommm^mmicm^rm 
mimmLtct>\ ^it^><^x^-mmmmx^, 

m 1 ] *%wv>~mmmc>)fflwmmzffizrc 4 ^igsj 
[02] 01 0iiffiffi0gH^jp-r§?ftE»[Hisso 



(10) 
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[04] 0 3Oxyv > y»Sfi^^^W^^ x;/ 
*[°0 5] 0 3 o/vf v FM»««KJ: 

35 5 o 
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[012] 01 1©S A 2©XV^Vi^f;V^Iffl^ 
-f-y£^f 0"?&5o 
[013] 01 1©S A 3 0RMGtftfJ Wl'^flSfeS'l' 

-^y^-r0T*$)So 

[014] 01 1©S A4©MGUtfjh;l'*i*£>l'-*" 
[015] 01 1<DS A8<DRMGtttfJl ; ;l'*ff§1'SW' 
10 [KH§08W!] 



[07] 0 3 O/vT^'J ? FWWBelia HOWMMB® 
[08] Hl$fettH30MG*W4RMG©fi**>< 
[0 9 ] 0 3 tt*£AffllfiftWii * «fc tf 

[01 0] SjSVfe^tf^.o*)' H^W*0**^»3HE#B 
[01 l ] 03 ©; vf 7 'J ? FfWW£II& £ ©fcJWBBi * 
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